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A SIMPLE HYPSOMETER.
BY E. N. TRAUSEAU,
Station/or Experimental Evolution^ Cold Spring Harbor, L. 7.
While conducting a course in forest botany at Alma College,
Michigan, it became desirable to obtain measurements of the size
attained by various species of trees, and also to make a topo-
graphic map of a tract of about sixty acres of timberland, for a
detailed study of the variation in forest composition as related to
topography.
The hypsometers catalogued by instrument manufacturers were
found to be too expensive to supply to individual members of the
class, so the following simple instrument was devised and found
to be convenient and sufficiently accurate for the work. The
principle involved is the same as that of "Faustman’s Height
Measure’) described in Bulletin 36 of the U. S. Forest Service.
Prof. Roth of the Michigan Forestry School has been using one,
which differs only in its more elaborate construction.
CONSTRUCTION.
A rectangular piece of white pine 12X24X1 cm. forms the
body of the instrument. Its upper edge is used for sighting
and it supports the scale. The scale is drawn upon a strip of
paper 12X24 cm. and pasted to the rectangular block. The board
and scale are then covered with a thin coating of paraffin to
render them waterproof and prevent warping. For the work
in hand, a distance of 100 ft. between the observer and the object
was found most convenient, so 100 ft. was made the basis of the
scale.
-^
FIG.1.
Figure i shows the construction of the scale. The base line
GH is drawn parallel to, and 10.5 cm. from the side AC. Six
centimeters from the edge CD a line EF, 10 cm. long, is drawn
115A SIMPLE HYPSOMETER
perpendicular to GH. From the point F five millimeter spaces
are marked off on GH in each direction. Two other lines XY
and MN are drawn parallel with GH at distances of 10 and 5
mm. respectively. The alternate points on tHe GH line are then
numbered according to their distance in millimeters from the
zero point F (10, 20, 30, etc.). From these points lines are pro-
duced toward E, to meet the line XY. The intermediate points
are connected in the same way with MN. Since all measure-
ments are to be made at a distance of 100 ft. from the object,
and the line EF is 100 mm. long, each millimeter space on the
base line corresponds to i foot in the vertical height of the object
The scale, as drawn, is therefore capable of measuring elevations
175 ft. above the level of the observer’s eye and 50 ft. below.
If the figures on the scale are printed reversed (as seen in a
mirror) they are more easily read.
In order to read the scale while the eye is sighting the extreme
of the object along the line AC, a mirror consisting of an extra-
heavy tin plate is attached to the wooden block near the end CD.
The tin plate is 24X10.2 cm. and the one end is bent around a
wire 2 mm. in diameter and about 15 mm. long. At this stage
in the construction the wire should extend beyond the edge of
the tin plate only on one side. Two screw eyes having an eye
diameter of about 2 mm. are then inserted in the wooden block,
i cm. from CD and 10.3 cm. apart. The wire of the tin plate is
FIG. 2.
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forced into the two screw eyes and the wire cut off flush with the
screw eyes. This allows the mirror to rotate about an axis
parallel with the line EF. A red silk string 22 cm. long, having
at one end a rather heavy lead bob, is attached at the point E.
Red is used as it contrasts well with the black lines of the scale.
Figure 2 shows the complete instrument.
MEASURING THE HEIGHT OF TREES.
In using the hypsometer to measure the height of trees it is
essential to have either a 100 ft. tape or better a 100 ft. piece of
paraffine sash cord. Two persons are required, one to carry the
end of the line to the tree, the other to hold the opposite end of
the line and make the measurements. Since the instrument is
held several feet above the ground at the eye of the observer,
and because the ground is rarely level, it is necessary to make
two readings, first pointing the hypsometer (line AC) to the
top of the tree, and then to its base. In Figure 3 the eye of
the observer is at E and on sighting the point A, the plumb line
indicates on the scale the height of the point A above the level
of the eye (EC). On sighting B the instrument is tilted for-
ward so that the plumb line hangs on the opposite side of the
perpendicular, and indicates the distance of the point B below
EC. Obviously, the height of the tree is sum of the two num-
bers. If the observer stands below the level of B, both numbers
are indicated on the same side of the perpendicular and the height
of the tree equals the difference between the two measurements.
Where data in addition to height are desired it is convenient
to have the person at the tree end of the line measure the diam-
eter, identify the species and keep all the records.
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TOPOGRAPHIC SURVEYING.
In topographic map making, it is necessary to divide the tract
into hundred foot squares, with a staff compass and tape.
Stakes are driven at each corner of a square. Some convenient
point, preferably one whose elevation above sea level is known,
is then taken as the base point and all height measurements are
made with reference to it. Two persons are again required,
one to read the hypsometer, the other to carry a staff having a
target (such as a handkerchief) fastened at the same height
above the ground as the observer’s eye. When the staff is held
at station B, the observer at station A records the relative height
of the target as indicated by the hypsometer, using 4" ^d 
signs to denote height above or below his own level. Assuming
that station C is on the same line with A and B, its elevation will
be measured from B and recorded in the same way. As soon
as the relative measurement is made, the absolute height should
be calculated and marked at the proper corner on the outline
map carried by the observer. For example, station A is 870 ft.
above sea level. Station B has a relative height of -)-8. This
should be recorded on the map as 878 ft. Station C has a relative
height from station B of 10 This should be recorded as 868 ft. -
By changing the scale, the instruments may be readily adapted
to the metric system and to the measurement of larger or smaller
objects, at greater or less distances. The addition of sights to
the side AC increases the accuracy of the readings.
The coke production of the United States in 1905, which included
the output from 3,159 retort or by-product ovens, amounted to 32,231,-
129 short tons, as compared with 23,661,106 short tons in 1904. The
increase in quantity in 1905 from 1904 was 8,570,023 short tons, or
36.22 per cent. The total value was $72,476,196, as against $46,144,941
in 1904, a gain of $26,331,255, or 57 per cent. The average price per
ton in 1905 was $2.25 against $1.95 in 1904. The average output from
the by-product ovens in 1905 was 1,158.8 tons per oven, against an
average of 365.8 tons per oven from the beeliive ovens.
